For a commutative Hopf algebra A over Z/p, where p is a prime integer, we define the Steenrod operations P i in cyclic cohomology of A using a tensor product of a free resolution of the symmetric group S n and the standard resolution of the algebra A over the cyclic category according to Loday (1992) . We also compute some of these operations.
Introduction. For any prime p, the mod p Steenrod algebra Ꮽ(p)
In [4] , Epstein introduced the Steenrod operations into derived functors and obtained as a special case the Steenrod operations in the cohomology of groups and in the cohomology of a space with coefficients in sheaves (see also [15] ).
Other operations like Adams' were studied in [5, 11] . The S-and λ-operations in cyclic homology have been defined and studied in [2] . Some special operations (dot product, bracket ) on Hochschild complex that induce a structure of graded algebra on the cohomology have been considered in [16] . Steenrod operations on the Hochschild homology have been studied in [13] . There are also operations in K-theory, for instance [8] , and λ-operations in orthogonal Ktheory [3] . Many applications of the Steenrod algebra have been made: in 1958, Adams [1] used them to compute the stable homotopy groups of spheres and in the same year Milnor [12] proved that the Steenrod algebra and its dual have structures of Hopf algebras. In this paper, we define the Steenrod operations in cyclic cohomology of a commutative Hopf algebra and obtain some calculations.
Steenrod operations on cyclic cohomology.
Let k be a commutative ring with unit, A a commutative k-Hopf algebra, and Ꮿ a cyclic category (see [10, page 202] ). We will denote the k-algebra over Ꮿ by k[Ꮿ] and the cyclic category over A by A Ꮿ (see [10] ). We define an A Ꮿ -structure of cocommutative coalgebra by the formula
where ∇ is k[Ꮿ]-homomorphism and f is given by
Suppose that
where T is the twisting map T (a⊗b) = b ⊗a. We have, for
3) 
We have the equality
We then have (see [10, page 214]),
Given a triple L and considering the product ⊥:
following multiplication as a composite map:
We have the following lemma which can be easily proved by ordinary techniques of homological algebra (see [15] ).
Lemma 2.1. Let µ be an arbitrary subgroup of the symmetric group S n and W the free resolution of k as k[µ]-module with a generator e 0 . Then there is a graded k[µ]-complex with the following properties:
(
Furthermore, there exists a k[µ]-homotopy between any two homomorphisms
∆ with the same properties. 
We extend the definition of this homomorphism to the negative i by R i = 0. The Steenrod operations P i are defined in terms of the R j in the following manner.
(a) For p = 2,
(b) For p a prime integer greater than 2, 
(c) The Steenrod maps satisfy
The operations P n and βP n satisfy the following Adem relations:
10)
where (·) is the binomial coefficient, γ = 0 or 1, when p = 2, and γ = 1, when p > 2, (ii) for p > 2, pn ≥ m, and γ = 0 or 1,
(2.11)
Proof. Consider the triple C = (E,A,F)
, where A is a cocommutative Hopf algebra over Z/p, E and F are, respectively, the right and left cocommutative coalgebras over A. From the above discussion and considering the triple [7, 9] ), then the Steenrod operations can be defined on the reflexive homology.
Some computations of Steenrod operations.
We use operads and algebra of operads to obtain some computations of the Steenrod operations on the cohomology of a Hopf algebra over Z/p. Let H * be the cohomology of the Hopf algebra A and consider the Steenrod operations
where the algebra S over operad is the S w -algebra structure over H * and S w = {S w (j)} j is the cyclic operad generated by elements u i ∈ S w (2) and π i ∈ S w (i+ 2) (see [6] ). 
The nontrivial cohomology group H i is generated by elements ξ i , and Y * is clearly a free unstable A-module with generator ξ i and AY * = H n (B(S, H * )) with generator ξ i+1 .
Proof of Proposition 3.1. Consider the diagram
where A is the Hopf algebra over Z/p and C(A) is a free cocommutative coalgebra generated by A. 
Note that these elements are also indecomposable. The one-dimensional cohomology of B(S, H * ) is a free unstable A-module with one generator ξ 2 =
Consequences. From the above discussion, we conclude that the indecomposable elements in H * are h 2 ∈ A 2 and multiplication between these elements is given by the Cartan formula 
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Special Issue on Intelligent Computational Methods for Financial Engineering Call for Papers
As a multidisciplinary field, financial engineering is becoming increasingly important in today's economic and financial world, especially in areas such as portfolio management, asset valuation and prediction, fraud detection, and credit risk management. For example, in a credit risk context, the recently approved Basel II guidelines advise financial institutions to build comprehensible credit risk models in order to optimize their capital allocation policy. Computational methods are being intensively studied and applied to improve the quality of the financial decisions that need to be made. Until now, computational methods and models are central to the analysis of economic and financial decisions. However, more and more researchers have found that the financial environment is not ruled by mathematical distributions or statistical models. In such situations, some attempts have also been made to develop financial engineering models using intelligent computing approaches. For example, an artificial neural network (ANN) is a nonparametric estimation technique which does not make any distributional assumptions regarding the underlying asset. Instead, ANN approach develops a model using sets of unknown parameters and lets the optimization routine seek the best fitting parameters to obtain the desired results. The main aim of this special issue is not to merely illustrate the superior performance of a new intelligent computational method, but also to demonstrate how it can be used effectively in a financial engineering environment to improve and facilitate financial decision making. In this sense, the submissions should especially address how the results of estimated computational models (e.g., ANN, support vector machines, evolutionary algorithm, and fuzzy models) can be used to develop intelligent, easy-to-use, and/or comprehensible computational systems (e.g., decision support systems, agent-based system, and web-based systems)
This special issue will include (but not be limited to) the following topics:
• Computational methods: artificial intelligence, neural networks, evolutionary algorithms, fuzzy inference, hybrid learning, ensemble learning, cooperative learning, multiagent learning
• Application fields: asset valuation and prediction, asset allocation and portfolio selection, bankruptcy prediction, fraud detection, credit risk management • Implementation aspects: decision support systems, expert systems, information systems, intelligent agents, web service, monitoring, deployment, implementation
